. The definition of voltage directions for rGO-FETs.
. The unnormalized transfer curves for the preapred FETs based on different reduced products which are the reduced GO and TAP mixture (reduce GO&TAP with mass ratio of n (GO: TAP) = 8, 4, 2), the reduced ultrasonically treated GO&TAP (reduced ultra_GO&TAP, n = 4), as well as pure rGO. In which, the voltages of VGS are changed from -0.5 to 0.9, and VDS is controlled at 0.5V. Figure S3 . The relations of leakage currents (IGS) with the voltages of VGS, when VDS is controlled at 0.5 V. Figure S4 . The calculated conductance verse carriers' concerntration curves for the reduced GO&TAP n=8 (A), 4 (B), 2(C) . Based on these data, the carrier mobility can be calculated, the results are presented in Figure 1C . The calculation for them is outlined in here [18]:
Firstly, n is calculated by the following formula:
in which h is Planck constant, VF is Fermi velocity (10 6 m/s), CDL is the capacitance of EDL (2 μF/cm 2 ).
Second, the conductivity is derived from voltage and current, according to equation (2) G= (S)
The calculated G and n are presented in Figure S2 .
Thirdly, the carrier mobility is calculated based on the equation (3), Figure S5 . A, the quantifications of C/O ratios for the samples of GO, rGO, reduced GO&TAP (n = 8, 4, 2) and the reduced ultra_GO&TAP (n = 4). B, XPS C 1s core spectrum of rGO and the fit curves. Figure S6 . The schematic structure of TAP and rGO integration in a hand-in-hand manner, that is: the amide linkage is formed between -NH3 groups around tetrapyrrole and COOH groups at the edge of GO, after being reduced, it is turned to rGO-TAP hybrid.
6 Figure S7 . The schematic depiction of the cover plate for the gate electrode. In which, (A) is its top-view, (B) is the cross-section along SS'.
